 (β=-0.167; P=0.030), consequences (β=-0.187; P=0.001), and hormonal therapy (β=-0.778; P=0.049); and social functioning (39.0%), by consequences (β=-0.320; P<0.01) and combined treatment (β=-1.492; P=0.016
Introduction
The estimated incidence rates of prostate cancer (PCa) vary by more than 25-fold worldwide with the highest rates being in Australia/New Zealand (104.2 per 100 000), western and Northern Europe, and Northern America. The lowest age-standardized incidence rate is reported to be in South-Central Asia (4.1 per 100 000) (1) . The mortality rates from PCa are almost the same in developed and developing regions. In Lithuania, PCa is the most common cancer among men. According to the Lithuanian Cancer Registry, there were registered 3123 new PCa cases in 2009. The standardized incidence and mortality rates were 138.8 and 20.2 cases per 100 000 men, respectively, and are among highest in Europe (1, 2) .
The assessment of quality of life (QoL) plays a key role in the evaluation and treatment of patients; especially it is seen as a very important indicator of quality of care for cancer patients (3, 4) . Our previous study has shown that less than one-fourth (24.6%) of PCa patients could be classified as having high QoL scores (5) . Higher QoL scores were found to be associated with age, partnership, educational level, place of residence, duration of the illness, and disease stage (5) (6) (7) (8) . Moreover, patients managed with active surveillance rated QoL better more frequently (5) . All QoL-affecting factors can be classified as directly related to cancer, such as treatment method, disease stage, and others, and indirect factors affecting QoL, such as sociodemographic factors, personal factors, etc. (9, 10) .
Additionally to treatment-related and sociodemographic variables, it is important to understand how patients' cognitive and emotional beliefs about an illness impact QoL in PCa patients. This con-ceptualization could be based on the self-regulatory model (SRM) (11) . Previous studies have identified various dimensions within the cognitive representation of illness: identity, the label the person uses to describe the illness and the symptoms he/ she views as being part of the disease; consequences, the expected effects and outcome of the illness; cause, personal ideas about the cause of the illness; timeline, how long the patient believes the illness will last; and cure or control, the extent to which the patient believes that he/she can recover from or control the illness (12, 13) .
The aim of this study was to determine if illness perception can explain variations in quality of life of patients with PCa.
Material and Methods
Study Sample and Participants. The 2000 EpiInfo Statcalc program was used to calculate a sample size. The sample size of 372 as a minimum number of subjects was computed to represent the Lithuanian PCa patients' population with the 95% confidence level. The study was performed in 6 biggest Lithuanian hospitals providing a full range of oncology and urology services: the Institute of Oncology of Vilnius University, the Hospital of Lithuanian University of Health Sciences, Oncology Hospital of Lithuanian University of Health Sciences, Klaipėda University Hospital, Šiauliai County Hospital, and Panevėžys County Hospital. All the respondents had a diagnosis of C-61 (by ICD 10), were older than 18 years, were able to fill out the questionnaire, and agreed to participate in the study.
Data Collection. A cross-sectional study design was used. The study was carried out from November 2010 to February 2011. A total of 650 anonymous questionnaires in stick-down envelopes were distributed by the investigators, physicians, and nurses in urologic and oncology departments at the healthcare institutions. The questionnaires with less than 70% of the items answered were excluded (Fig.) .
Ethics. Clinical variables included the duration of the illness, treatment method, and disease stage. Cancer staging was done by the patient's oncologist and then subsequently reported in medical records. Cancer staging was based on the National Cancer Institute (NCI) codes: stage I, in situ (noninvasive malignancy); stage II, local (invasive cancer confined to the site of origin); stage III, regional (spread by direct extension to adjacent organs or to regional lymph nodes); and stage IV, distant metastases (spread to distant organs or lymph nodes). The duration of the illness was ranked into 3 groups: less than 1 year; 1 to 5 years, and more than 5 years.
Assessment of Illness Perception. Respondents' illness perceptions were measured by the revised Illness Perception Questionnaire (IPQ-R) (14) . The IPQ-R is a widely used multifactorial questionnaire that assesses illness representations on a 5-point Likert scale with responses ranging from "strongly disagree" to "strongly agree." It provides a quantitative assessment of the nature and strength of pa- tients' beliefs on the following 7 domains: the nature of the patients' illness "identity," the number of symptoms they perceive to be related to their illness; how long patients think their illness will last, and whether symptoms are sustained or cyclical; the perceived consequences of the illness; how much personal control patients feel they have over their illness; and the emotional picture patients have of the illness (13) . The previous version of the IPQ questionnaire had 5 dimensions: timeline (acute/chronic) (6 items), consequences (6 items), emotional impact (6 items), personal control (6 items), and treatment efficacy (5 items) (15) . A revised version of this scale, the IPQ-R, extended the original scale by adding more items, splitting the control dimension into personal control and treatment control, and incorporating a cyclical timeline dimension, the overall comprehension of an illness factor, and emotional representation (14) . The IPQ-R is a validated and reliable instrument (14, 15) and has been widely used in the assessment of different diseases, including major malignant diseases (16, 17) .
According to the IPQ-R, consequences are described as the expected personal beliefs about the negative effects and outcomes of the illness affecting one's personal life; emotional representation incorporates negative reactions such as fear, anger, and distress; personal control, perceived personal control over one's condition; treatment control, perceived degree to which the condition may be controlled by treatment; illness coherence, perceived comprehension of one's condition to be dangerous. The timeline dimension was differentiated into beliefs about the relative chronic manifestations of the illness and beliefs about the fluctuation in symptoms and temporal changeability of the illness. Two scales were labeled timeline (acute/chronic) and timelinecyclical, respectively.
QoL Assessment. There is no gold standard for QoL assessment. The choice of the instrument is influenced by the situation, stage of the disease, and treatment. Dependent variables included the QoL assessment by the European Organization for Research and Treatment of Cancer QoL Questionnaire Core 30 (EORTC QLQ-C30) and the Visual Analogue Scale (VAS).
The EORTC QLQ-C30 is an internationally validated instrument for the evaluation of QoL in cancer patients (18) (19) (20) . It is characterised by excellent psychometric properties. The QLQ-C30 is composed of both multi-item scales and singleitem measures. These include 5 functional scales (physical functioning, role functioning, emotional functioning, cognitive functioning, and social functioning), 3 symptom scales (fatigue, nausea and vomiting, and pain), and 6 single items (dyspnoea, insomnia, appetite loss, constipation, diarrhoea, and financial difficulties). It has become the gold standard of QoL assessment in clinical trials both in Europe and North America, with much normative data available for comparison (19, 21, 22) .
The scoring of the EORTC QLQ-C30 consists of the estimation for the average as a raw score (RS) and the use of the linear transformation to standardize the raw score to the range from 0 to 100.
All the scales and single-item measures range in score from 0 to 100. Thus, a high score for a functional scale represents a high/healthy level of functioning, but a high score for a symptom scale/item represents a high level of symptom expression (21) .
The cutoff point for QoL scales was defined. The following formula to define the cutoff point was used: Σ QoL n /N. The cutoff point of 70.3 was defined for QLQ-C30 functional scales. According to this, all patients in the analysis were classified to good and poor QoL groups by its QoL evaluation.
The VAS is a line with descriptors at each end (good and bad QoL). The respondents were asked to place a mark along the line indicating their subjective experience. The score is measured as the distance of the mark from one end of the line. The VAS is the most simple, highly sensitive, and reliable rating scale to assess subjective experiences (23) , being one of the commonest global QoL assessment tools in cancer care.
Statistical Analysis. Statistical analysis included descriptive statistics, Spearman rank correlation analysis, and stepwise linear regression modelling. The Spearman rank correlation was used to assess the associations between all sociodemographic and clinical outcome measures and QoL domains, where significant correlations existed (P≤0.05). Those variables were then entered into multiple binary logistic regression models using a stepwise entry method together with the IPQ-R subscales in order to assess how much of the variation in each of the QoL measures could be explained by any of these independent variables. All models were considered acceptable when χ 2 value was P≤0.05; Wald criterion, P≤0.05; correct classification (CC), not less than 50%; Cook, ≤1; DFB, ≥1; and R 2 , ≥0.20.
Results
During the study period, 650 questionnaires were distributed. Of these questionnaires, 514 were collected and 501 were identified as eligible according to the study purposes (Fig.) . The response rate was 77.1%.
The mean age of respondents was 69.3 years (SD, 8.8); in 72.4% of the respondents, the duration of the disease was less than 5 years with a mean disease duration of 46.9 months (SD, 37.1). All other sociodemographic and clinical characteristics of the study population are presented in Table 1 .
The typical study participant was aged 64 years and more (74.4%), living in partnership (married or cohabitating) (83.1%), living in the urban area (70.2%), without higher education (75.8%), retired (82.6%), with stage II or III PCa (91.2%), and undergoing hormonal therapy (37.3%).
QoL Evaluation. The mean QoL scores on all subscales are summarized in Table 2 . The mean VAS score was 54.06 (SD, 20.01). The EORTC QLQ-C30 scores ranged from 71.81 (SD, 22.02) to 82.26 (SD, 28.91), with the highest mean score being in the role functioning domain, and the lowest, in the physical functioning domain.
Correlation Analysis. Stepwise Logistic Regression Models. The extent to which independent factors could explain variations in QoL was examined. The main findings are presented in Table 4 . The percentage of variation explained by the IPQ-R and sociodemographic and clinical variables on the VAS and each of 5 EORTC QLQ-C30 scales ranged from 27.0% to 43.0%.
The variation in global QoL on the VAS was explained (32.0%) only by the levels of emotional representation (β=-0.126; P=0.023) and consequences (β=-0.209; P<0.01). These variables were inversely related to QoL representing that lower levels of personal beliefs about illness significance and lower levels of negative emotional representations were associated with better global QoL.
The variation in physical functioning by the EORTC QLQ-C30 was explained (27.0%) by consequences and chemotherapy. Consequences (β=-0.203; P<0.01) and chemotherapy (β=-2.911; P=0.007) were inversely related to QoL indicating that lower levels of personal beliefs about a negative impact of illness on one's personal life were associated with a higher/healthy level of functioning and better QoL. Lower QoL values on the physical functioning domain can also be explained by chemotherapy.
The variation in role functioning was explained (37.0%) by emotional representations (β=-0.198; P<0.01), timeline cyclical (β=-0.209; P=0.014), and stage of the disease (β=-0.779; P=0.007). All these variables were inversely related indicating that lower levels of negative emotional representations and beliefs that illness and its symptoms were cyclical were associated with a higher/healthy level of functioning and better QoL. Lower QoL scores in role functioning can be also explained by end stages of the disease. The variation in emotional functioning was explained (43.0%) by emotional representations (β=-0.361; P<0.01) and education level (β=-0.566; P=0.025). These variables were inversely related indicating that lower levels of negative emotional representations were associated with better QoL. Contrary, a higher educational level explained poorer QoL in patients with PCa.
The variation in cognitive functioning was explained (34.0%) by education level (β=0.714; P=0.005), emotional representations (β=-0.118; P=0.019), illness coherence (β=-0.167; P=0.030), consequences (β=-0.187; P=0.001), and hormonal therapy (β=-0.778; P=0.049). A higher level of education and hormonal therapy was positively associated with higher QoL scores. Opposite, a lower level of negative emotional representations, understanding of a negative impact of the illness on one's personal life, and lower perceived comprehension of one's condition to be dangerous were associated with higher QoL.
The variation in social functioning was explained (39.0%) by consequences (β=-0.320; P<0.01) and combined treatment (β=-1.492; P=0.016). These variables were inversely related to QoL indicating that higher levels of personal beliefs about a negative impact of the illness on one's personal life and combined treatment were associated with poorer QoL. Age, occupation, duration of the illness, marital status, place of residence, and some treatment methods (active surveillance, surgery, and radiotherapy) did not contribute significantly to any of the QoL domains in this sample.
Discussion
Patients diagnosed with cancer or any other chronic illness generally develop an organized pattern of beliefs about their condition. These attitudes are key determinants of patient's behavior while managing the illness. It is a dynamic process that changes in response to shifts in patients' perceptions and ideas about their illness (24) .
Our study highlighted that 27.0% to 43.0% of variation in QoL scales can be explained by IPQ-R and sociodemographic and clinical variables. The variation in global QoL by the VAS can be explained by the levels of emotional representation and consequences; physical functioning by the EO-RTC QLQ-C30, by consequences and chemotherapy; role functioning, by emotional representations, timeline cyclical, and stage of the disease; emotional functioning, by emotional representations and educational level; cognitive functioning, by education level, emotional representations, illness coherence, consequences, and hormonal therapy; and social functioning, by consequences and combined treatment. Age, occupation, duration of the illness, marital status, place of residence, and some treatment methods (active surveillance, surgery, and radiotherapy) did not contribute significantly to any of the QoL domains in this sample.
Some studies showed that negative illness perceptions were associated with lower QoL, poor adaptation to cancer, depression, poor treatment adherence, and poor health (25, 26) . Research based on the SRM indicates that the cognitive representation of any health problem comprises a cluster of perceptions, which affect mental health, behavioral and emotional responses (27) (28) (29) . These perceptions include the label applied to the illness and its symptoms; perceived illness duration; beliefs about the causes of the illness; perceived consequences of the illness on personal life; and beliefs about the extent to which the illness can be controlled by oneself or one's treatment. Numerous studies have supported these dimensions and demonstrated that they are relevant to different illnesses (25, 27, 29) .
There is a lack of studies analyzing illness perceptions among PCa patients; explanations on how illness perception can explain variations in QoL of PCa patients across different treatment methods and stages of the disease are scarce as well.
The major methodological limitation of this study was its cross-sectional design, which precludes an evaluation of temporal precedence and causality of the observed associations.
The strengths of the present study should be mentioned as well. Anonymous questionnaires in stick down envelopes were used, and it increased the response rate and the protection of patient's data; self-reported questionnaires in combination with data collection from medical records were used; and the sample size was sufficient to reflect the Lithuanian population of patients with PCa. Moreover, the EORTC QLQ-C30, the VAS, and the IPQ-R that are validated in different patients' populations were employed (19, 21, 24, 30) . It is accepted that selfreported questionnaires are the commonest means by which outcomes reported by the patient can be measured (5).
Conclusions
Our results suggest that illness perceptions may be important while investigating quality of life among patients with prostate cancer. Moreover, the importance to provide the opportunity for patients to receive adequate information about one's health status in a supportive atmosphere and help them normalize their health experiences by developing realistic perceptions about the course of the disease should be noted. Further explorations of psychosocial factors that may underlie quality-of-life differences in this group of patients and could inform decision makers about the importance of the provision of psychosocial services to patients with prostate cancer. The authors would like to thank all patients for its kind participation in this study and staff members from the Oncology Hospital of Vilnius University, the Hospital of Lithuanian University of Health Sciences, the Oncology Hospital of Lithuanian University of Health Sciences, Klaipėda University Hospital, Šiauliai County Hospital, and Panevėžys County Hospital. The authors are especially grateful to Prof. Žilvinas Padaiga, Dr. Giedrė Smailytė, and Dr. Daimantas Milonas, who contributed to and facilitated data collection.
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